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Phenyl piperazine derivatives having antiaggressive activity. 

@ The group of new phenylpiperazine derivatives of for- 
mula 3 of the formula sheet and the salts thereof have been 
found to have a strong antiaggressive activity. The com- 
pounds can be prepared in a manner l<nown for analogous 
compounds and be processed to the usual compositions. 
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Phenyl piperazine derivatives having antiaggressive activity. 

The invention relates to new phenyl piperazine 
derivatives, to the preparation of these compounds and to compo- 
sitions comprising at least one of these compounds as the active 
substance . 

Various phenyl piperazine derivatives with or 
without pharmacological properties are known. 

The preparation of five compounds of formula 1 
of the formula sheet, wherein B is the phenyl, p-chlorophenyl- , 
p-f luorophenyl- , p-methoxyphenyl or 3 ,5-dimethoxyphenyl group 
is known from Indian. J, Appl . Chem. (1972), 3^1 PP- 129-130 
(which article is referred to in Chem. Abstr. SJ^, 120577 n). 

These compounds have been prepared in the 
framework of an investigation into new anthelmintics. 

Furthermore, an article in J. Med. Chem. 9 (1966) 
pp. 153-155 relates to compounds of formula 2, wherein may 
be the phenyl group or A-chlorophenyl group, is, for example, 
hydrogen, methyl, ethyl, propyl, tert. butyl, phenyl or substi- 
tuted phenyl and ri is 1 or 2. 

The compounds have been tested for various acti- 
vities and in most of the cases proved to have no activity. 

It has now been found that phenylpiperazine 

derivatives of formula 3 of the formula sheet, wherein R^ a 

trif luoromethyl group or a chlorine atom, R^ is a hydrogen atom, 

methyl group or ethyl group, A is the group -CH2-, -CH2CH2-, 

CH3-CH-CH2- or -CHg-CH-CHg, X is the group -CH^-, = 0 or 

"^.SOgf with the proviso that, when A comprises more than one C-atom, 

X cannot be -CH^-; Y is the group = 0 or ^SO^ with the proviso 

that, when X is the group -CH^-, Y is the group ^SOg, and that 

X cannot be equal to Y; z is the f.roup -NR^R, , wherein R^ and 

DO 5 5 

are hydrogen or an alkyl group having 1-A C-atoras, or Z is an 

alkyl group having 1-A C-atoms , the cyclohexyl group, cyclohexyl- 

methyl group, cyclohexyloxymethyl group or one of the groups of 

formulae A-10, wherein is hydrogen, ii-fluoro, A-chloro, 4-methyl, 

A-methoxy, 3-trif luoromethyl , A-trif luoromethyl , 2,6-dif luoro, 

2,6-dichloro and m is an integer having the value 2-5, or Z is 
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a group RgO-, wehrein Rg is an alkyl group or cycloalkyl group 
having 1-6 C-atoms or an aralkyl radical the aryl group of which 
may be substituted by a group R^, and the salts thereof, have 
a strong antiaggressive activity. Moreover, some compounds 
belonging to this group are readily analgetically active. 

The antiaggressive activity of the compounds 
was measured jn a test suitable for that purpose in isolated 
mice (Advances in Pharmacol. 5 (1967) i 79). In "this test, male 
albino mice were kept isolated for a period of 4 weeks and were 
then selected for the test on the basis of fighting behaviour 
present. The selection criterion is the occurrence of 3 or more 
fighting periods within 3 minutes after a mouse which has not 
been kept isolated has been placed in the cage of the mouse which 
has .been kept isolated. 

The compounds to be investigated were administered 
orally to the selected mice. 5 Mice were used per dosis. Sixty 
minutes after administration of the compounds to be examined, 
the animals were again evaluated for fighting behaviour. The 
compound to be investigated is inactive in the administered 
dosis when this time also 3 or more fighting periods were ob- 
served within 3 minutes after a mouse which has not been kept 
isolated was placed with the mouse which had been kept isolated. 
The EDgQ-value in mg of active substance per kg of body weight 
was calculated from the results obtained. 

The compounds according to the invention have 
an EDgp-value which is smaller than 10 mg/kg and for most compounds 
the EDgQ-value is 1-5 mg/kg. 

Due to the strong antiaggressive activity and 
the absence of undesired side effects, for example sympatholytic, 
dopaminolytic . muscle-relaxing and sedative properties, the com- 
pounds are ex( ellently suitable for use in the treatment of intra- 
and extrapuni .ive behaviour and overt aggressive behaviour in 
man and anima . . 

For medical use in men is to be considered first 
of all the control of aggressive symptoms in psychiatric symptoms 
of a disease .ind serious forms of psychopathological aggression. 

As a possibility of application in the veterinary 
field are to Le considered above all those forms of aggression 
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which occur in transporting agricultural domestic animals and 
the mixing of groups of these animals. 

The quantity, frequence and mode of administra- 
tion may differ for each individual case, also dependent on the 
nature and the severity of the disturbances. Generally, a dose 
from 5 to 500 mg and preferably from 25 to 150 mg daily will be 
suitable for humaiE application . 

For veterinary applications the dose is preferably 
from 0.1 to 10 rag/kg of body weight. 

The active compounds according to the invention 
and their salts can be processed according to known standard 
methods to compositions such as pills, tablets, coated tablets, 
capsules, powders, injection liquids and the like while using 
the conventional auxiliary substances such as solid and liquid 
carrier materials. 

As examples of pharmaceutically acceptable acids 
with which the compounds according to the invention can form 
salts may be rentioned hydrochloric acid, sulphuric acid, nitric 
acid, citric acid, fumaric acid, maleic acid, tartaric acid, 
methanesulphoi ic acid, benzoic acid and the like. 

The compounds of formula 3 and their salts can 
be prepared according to methods which are suitable for the 
synthesis of ^nalogous compounds.. Therefore the invention also 
relates to the preparation of the new compounds and the salts 
thereof. 

The compounds of formula 3 can be obtained, for 
example, by reaction of a compound of the general formula 11 of 
the formula sheet with a compound of the formula Cl-A-X-NR^-Y-Z , 
wherein R^, , A,X,Y and Z have the above meanings. This 
reaction is preferably carried out in an inert solvent, for 
example ethanol or acetonitrile at a temperature between 20°C 
and the boiling point of the solvent used, in the presence of 
an acid binder. 

Compounds of formula 3 can also be obtained by 
reacting a conoound of formula 12 with a compound of the formula 
Z-Y-Cl, in whi;h formulae the symbols have the above meanings. 

Furthermore, compounds of formula 3 can be ob- 
tained by reaction of a compound of formula 13 with a compound 
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of the formula HNRgBg or RgOH, wherein the symbols have the 
above meanings. This reaction is preferably carried out in 
an organic solvent, for example, ether, tetrahydrof uran , 
benzene, toluene or methylene chloride, at a temperature between 
0°C and the boiling point of the solvent used. 

The compounds of formula 3 can furthermore be 
obtained by reaction of a compound of formula with a compound 
of the formula NHg-A-X-NR^-Y-Z. This conversion is preferably 
carried out in a solvent, for example butanol, in the presence 
of an acid binder, for example KgCO^, at temperatures between 
room temperature and the boiling-point of the solvent- 

In similar cirucumstances the compounds of for- 
Bula 3 can be obtained by reaction of a compound of formula 15 
with a compound of formula 15. 

Finally, compounds of formula 3 can be obtained 
by reaction of a compound of formula 17 or an acid addition 
salt thereof, with a compound of the formula Z-Y-NHR^ . 

The invention will be described in greater 
detail with reference to the following examples. 

EXAMPLE I 

H_ 5-[4-(3-tr ifluoromethylphenyl)-1-piperazinyl{ propiony J sulf amide . 

2.0 g (10.7 mmol) of 3-chloropropionylsulf amide , 
2.2 g (10 mmol) of 3-trif luoromethylphenylpiperazine and 1.^ ml 
(10 mmol) of triethylamine were together refluxed for 1 hour 
with vigorous stirring in 50 ml of tetrahydrof uran. After cooling 
to room temperature, the precipitate formed was sucked off and 
washed well w: th ether. The product now crystallizing from the 
filtrate was lecrystallized from methyl ethyl ketone, after which 
the title com] ound was obtained with a melting-point of 150.5-151 C. 

EXAMPLE II 

N_ [3-|4-(3-tr: fluorome thy lphenyl)-1 -piper azinyl} propionyl] benzene- 
sulf onamide . 

3.4 g (13,8 mmol) of chlor opr opionylbenzenesul- 
fonamide, 2.9 g (12.8 mmol) of 3-trif luoromethylphenylpiperazine 
and "0.95 g (6-9 mmol) of potassium carbonate were together refluxed 
for 1 hour with vigorous stirring in 25 ml of acetonitrile- 
After cooling to room temperature, the resulting precipitate was 
sucked off ant then washed with water. The material obtained in 
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this manner was recrystallized from acetonitrile , after which 
■ the title compound was obtained with a melting-point of 187-188' 
EXAMPLE III 

N- l2-(A-(3-trifluoromethylphenyl)-1-pipera2inyl]| ethyl] methane- 
sulf onamide . 

U.7 g {5A mmol) of 2-fA- { 3-trif luoromethyl- 
phenyD-l-piperazinyl] ethylamine, 6.3 g (5^ mmol) of methane- 

sulf onylchloride and 7,5 ml (5A mmol) of tr iethylamine were 
together refluxed for 1 hour with vigorous stirring in 120 ml 
of dry toluene.. After cooling to room temperature the precipi- 
tate formed was sucked off. The filtrate was evaporated under 
reduced pressure and the residue was then purified chromatogra- 
phically over silica gel with ethyl acetate as an eluent. The 
title compound obtained in this manner had a melting-point of 
61.5 - 63.5°C. 
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CLAIMS ; 

1. Compounds of formula 3 of the formula sheet 
and salts thereof with pharmaceutically acceptable acids, in 
which foriDUla 

is a trif luor omethyl group or a chlorine atom, 

is a hydrogen atom, methyl group or ethyl group, 
A is the group -C]i^-, -CH^-CH^-, CH^-CH-CHg- or -CHg-CH-CHg , 
X is the group -CHg-, ^C = 0 or ::S02, with the proviso that, 

when A comprises more than one C-atom, X cannot be ■-CH2-; 
Y is the group ^C = 0 or '^SO^, with the proviso that, when 

X is the group -CHg-, Y is the group ^SOg, and that X cannot 

be equal to Y, 

Z is the group -NR^Rg, wherein R^ and Rg are hydrogen or an alkyl 
group having 1-A C-atoros, or Z is an alkyl group having 1-^ 
C-atoms, the cyclohexyl group, cyclohexylmethyl group, cyclo- 
hexyloxymethyl group or one of the groups of the formulae 
A-10, wherein R^ is hydrogen, A-fluoro, A-chloro, A-methyl, 
A-methoxy, 3-trif luor omethyl , A-trif luoromethyl , 2 ,6-dif luoro, 
2,6-dichloro and m is an integer number having the value 2-5, 

or Z is a group RgO, wherein Rg is an alkyl group or cycloalkyl 
group having 1-6 C-atoms or an aralkyl radical the aryl group 
of which may be substituted by a group R^. 

2. Pharmaceutical compositions, characterized 
in that they comprise at least one compound of formula 3 of the 
formula sheet as an active substance, in which the symbols have 
the meanings given in Claim 1 , or a salt thereof with a pharma- 
ceutically acceptable acid. 

3. A method of preparing pharmaceutical composi- 
tions, characterized in that a compound of Claim 1 is brought 
into a form suitable for administration. 

A. A method of preparing pharmaceutically active 
phenylpiperazine derivatives, characterized in that antiaggressive 
compounds of formula 3 of the formula sheet, wherein the symbols 
have the meanings given in Claim 1, and salts thereof with phar- 
maceutcially acceptable acids are prepared in a manner known for 
the synthesis of analogous compounds. 

5. A method as claimed in Claim A, characterized 
in that a compound of formula 11 of the formula sheet is conver- 
ted with a compound of the formula Cl-A-X-KR^-Y-Z , in which for- 
mulae the symbols have the meanings given in Claim 1. 
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5. A method as claimed in Claim characteri- 
zed in that a compound of formula 12 is converted with a compound 
of the formula Z-Y-Cl, in which formulae the symbols have the 
meanings giver, in Claim 1 . 

7. A method as claimed in Claim A, characterized 
in that a compound of formula 13 of the formula sheet is conver- 
ted with a compound of the formula NHR^R, or B^OE, in which for- 
mulae tKe symbols.have the meaning.3 given in Claim 1 . 

8. A method as claimed in Claim A, characterized 
in that a compound of formula 1A of the formula sheet is conver- 
ted with a compound of the formula NH2-A-X-NR^-Y-Z , wherein the 
symbols have the meanings given in Claim 1. 

9. A method as claimed in Claim A, characterized 
in that a compound of formula 15 is converted with a compound 

of formula 16 of the formula sheet, in which formulae the symbols 
have the meanings given in Claim 1. 

10. A method as claimed ir Claim 4, characterized 
in that a compound of formula 1? is converted vjith a compound of 
the formula Z-Y-NHR^ , in which formulae the symbols have the 
meanings given in Claim 1. 

11. A method of controlling intrapunitive and 
extrapunitive behaviour and overt aggressive behaviour in man 

or animal, characterized in that an active quantity of a compound 
of formula 3 wherein the symbols have the meanings given in Claim 
1, or a salt thereof with a pharmaceutically acceptable acid, 
is administered. 
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